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ABSTRACT: 

PURPOSE: To simplify a process adjustment (horizontal amplitude, horizontal 
screen position, vertical amplitude, vertical screen position, etc.) of the 
multi- mode type CRT display monitor which varies the deflection frequency 
following up a horizontal and a vertical synchronism polarity. 

CONSTITUTION: The process adjustment of the CRT display monitor consists of the 
multi-mode type CRT display monitor consisting of (1) a nonvolatile memory 33 
stored with adjustment data of plural modes, (2) a read setting circuit 35 
which selects one of the adjustment data of the modes and sets its value in a 
DAC, (3) a synchronism polarity detecting circuit 1 which decides the 
polarities of a horizontal and a vertical synchronizing signal, (4) a DAC 
circuit 34 which converts the adjustment data into a direct current, and (5) an 
analog output circuit 4 which controls the horizontal amplitude and horizontal 
screen position, and vertical amplitude and vertical screen position of the CRT 
display monitor by using the adjustment data converted into the direct current, 
an image position and amplitude detector 8 which detects a CRT image, and an 
automatic adjuster 9. 
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(57) [Abstract] 
[Objective] 

To simplify process regulation (horizontal amplitude, horizontal screen position, vertical amplitude, vertical 
screen position or the like) of multimode type CRT display monitor that changes number of frequency deviation 



by following to horizontal, vertical synchronized polarity. 



[Configuration] 

Process regulating of CRT display monitor is configured with multimode type CRT display monitor that is 
comprised of the following: (1) nonvolatile memory 33 that stores regulation data of multimode (2) selects a 
block of regulation data from said multimode regulation data and read out setting circuit 35 that sets that value in 
DAC (3) synchronized polarity detector circuit 1 that determines the polarity of horizontal, vertical synchronized 
signal and (4) DAC circuit 34 that converts regulation data into direct current, (5) analog output circuit4 that 
executes the control of horizontal amplitude, horizontal screen position, vertical amplitude and vertical screen 
position of CRT display monitor with the regulation data that has been converted into direct current and image 
position, amplitude detector 8 that detects CRT image and automatic regulator 9. 




[Translation] 

2. Horizontal synchronized polarity detector — (left of 1) Horizontal synchronized signal 

2. Vertical synchronized polarity detector — (left of 2) Vertical synchronized signal 

3. 3 3 -Nonvolatile memory, 34-DAC, 35-Read out setting circuit, 36-communication control circuit 

4. Analog output circuit 

7. Video amplifier- — (on the same line on the left of 7) video signal 

8. Image position amplitude detector (in the right comer of the figure) 

9. Process automatic regulator 





[Scope of the Claim(s)] 
[Claim 1] 

Automatic regulator circuit of multimode type CRT display monitor that is comprised of nonvolatile memory 
that stores regulation data of multimode, 

that selects a block of regulation data from said multimode regulation data and read out setting circuit that sets 
that value as digital setting value of digital analog converter (now onwards mentioned as DAC) and 

synchronized polarity detector circuit that determines the polarity of horizontal, vertical synchronized signal and 

DAC circuit that converts regulation data into direct current and, 

analog circuit that executes the control of horizontal amplitude, horizontal screen position, vertical amplitude 
and vertical screen position of CRT display monitor with the regulation data that has been converted into direct 
current, 

means that detects amplitude and position of image of CRT screen and 

automatic process regulator that compares detection value of position and amplitude with regulated value and 
controls horizontal amplitude, horizontal screen position, vertical amplitude and vertical screen position of CRT 
display monitor in the direction of compensating the difference between the regulated value and detected value, 

[Detail Description of the Invention] 

[0001] 

[Field of Industrial Application] 

Present invention pertains to a process regulator circuit regulation (horizontal amplitude, horizontal screen 
position, vertical amplitude, vertical screen position or the like) of multimode type CRT display monitor that 
changes number of frequency deviation by following to horizontal, vertical synchronized polarity, following to 
horizontal, vertical synchronization polarity in a factory plant. 



Recently, progress of personal computer is remarkable, also number of dots that are displayed on CRT display 
monitor, which is a man-machine interface are of high resolution. 



On one hand in order to utilize the conventional software resource effectively there are many display modes that 
correspond to conventional display dot number. 

To project fliese display dot numbers of various types on one CRT display monitor, multimode type CRT display 
monitor is demanded. 



Example of process regulator horizontal amplitude, horizontal screen position, vertical amplitude, vertical screen 
position or the like) of multimode type CRT display monitor in a factory plant is explained below with figure 2. 



[0002] 



[Prior Art] 



[0003] 



[0004] 




[0005] 

In Figure 2, 1 is horizontal synchronized polarity detector, 2 is vertical synchronized polarity detector, 3 is 
regulator, 31 is volume, 32 is converter, 4 is analog output circuit of CRT display monitor, 5 is deflecting coil, 6 
is CRT (cathode ray tube), 7 is video amplifier, 8 is image position amplitude detector, 9 is process automatic 
regulator, 10 is a robot. 

[0006] 

Regarding mutual relation of configuring elements and operation of the circuit in figure 2 is explained below. 

Horizontal synchronized signal that is inputted into CRT display monitor is inputted by horizontal synchronized 
polarity detector 1 and analog output circuit 4 of CRT display monitor, horizontal synchronized polarity detector 
1 outputs a digital value that determines the polarity of the inputted horizontal synchronized signal. 

[0007] 

Similarly, vertical synchronized signal that is inputted into CRT display monitor is inputted by vertical 
synchronized polarity detector 2 and analog output circuit 4 of CRT display monitor, vertical synchronized 
polarity detector 2 outputs a digital value that determines the polarity of the inputted vertical synchronized signal 

[0008] 

From respective outputs of horizontal synchronized polarity detector 1 and vertical synchronized polarity 
detector 2 a block of volume 31 inside data generator 3 is selected with converter 32, controls horizontal 
amplitude, horizontal screen position, vertical amplitude and vertical screen position of analog circuit 4 of CRT 
display monitor and displays the screen of monitor at specified position and amplitude, 

[0009] 

Video signal is amplified with video amplifier 7 and is modulated by the cathode of CRT 6 
[0010] 

Analog output circuit 4 synchronizes in horizontal and vertical synchronized signal, lets the deflecting current of 
saw-tooth wave form flow to deflection coil 5 and produces a video signal on CRT screen. 

[0011] 

Image position, amplitude detector 8 detects position, amplitude of image that is displayed on the CRT6 
optically, and inputs into process automatic regulator 9. 

Process automatic regulator 9 controls robot 10, spins volume 31 around and regulates position and amplitude of 
an image to get the image displayed at specified position and amplitude. 

[0012] 

By repeating above regulation loop several times regulation can be executed automatically. 
[0013] 

[Problems to be Solved by the Invention] 

As in above described conventional example of figure 2, the polarity of horizontal and vertical synchronized 
signal is in the combination of 4, 4 pairs of regulating volume are provided. . 



In that case, factory regulating of 16 volumes are required for horizontal amplitude, horizontal screen position, 
vertical amplitude and vertical screen position. . 

[0014] 

Example of 16 regulating volume 31 installed on printed-wiring board 1 1 is shown in figure 3. 

As understood from same Figure, the problems are that the pattern of printed- wired board 1 lis such that it is held 
with wires to the regulator volume 3 1 as regulator volume 3 1 is arranged on the edge of printed- wired board 1 1 
and when it is attempted to spin the regulator volume 3 1 with robot 10 that is the automatic regulator equipment 
of factory regulator process, position alignment with regulator volume 3 1 becomes difficult, and due to 
mechanical adjustments and consumption of machinery maintenance is required. 

[0015] 

The objective of present invention is to eliminate the problems in prior technology and to provide an automatic 
regulator circuit of multimode type CRT display monitor that can regulate horizontal amplitude, horizontal 
screen position, vertical amplitude and vertical screen position with one pair of respective electrical regulating 
outputs 

[0016] 

[Means to Solve the Problems] 

In order to accomplish above-described objective, automatic regulator circuit of multimode type CRT display 
monitor of this invention is configured with (1) nonvolatile memory that stores regulation data (2) selects a block 
of regulation data from said multimode regulation data and read out setting circuit that sets that value in D AC of 
multimode synchronization polarity detection circuit which decides polarity of reading set circuit and (3) 
synchronized polarity detector circuit that determines the polarity of horizontal, vertical synchronized signal and 

(4) DAC circuit that converts regulation data into direct current (5) analog output circuit that executes the control 
of horizontal anplitude, horizontal screen position, vertical ampHtude and vertical screen position of CRT 
display monitor with the regulation data that has been converted into direct current and (6)means to detect the 
amplitude and position of an image of CRT screen and (7) automatic process regulator that compares detection 
value of position and amplitude with regulated value and controls horizontal amplitude, horizontal screen 
position, vertical amplitude and vertical screen position of CRT display monitor in the direction of compensating 
the difference between the regulated value and detected value. 

[0017] 

[Working of Invention] 

In present invention (1) in nonvolatile memory 4 blocks of regulating data such as horizontal amplitude, 
horizontal screen position, vertical amplitude and vertical screen position is registered, (2) with the read out 
setting circuit, one block is selected and read out from above mentioned 4 blocks through the output of 
synchronized polarity detector circuit of horizontal, vertical synchronized signal, that value is set as digital value 
of DAC. 

[0018] 

(3) Regulating data that is set in the DAC is converted into a direct current signal with DAC, (4) with the direct 
current signal the horizontal amplitude, horizontal screen position, vertical amplitude and vertical screen position 
of analog output circuit of CRT display monitor is controlled. 

[0019] 

(5) The position and amplitude of the image that is displayed on CRT is detected with image position, amplitude 



detector. 



[0020] 

(6) In order to get the image that is displayed on CRT on specified position and amplitude automatic regulator 
updates the content of nonvolatile memory. 

In this way the operation wherein automatic regulation to get the screen of monitor displayed at specified 
position and amplitude is possible. 

[0021] 

[Working Embodiment(s)] 

Below, first Working Embodiment of this invention is explained with Figure 1 . 
[0022] 

In Figure 1, same numbers are given for the elements that show the same content as Figure 2. 

In Figure 1 , 1 is horizontal synchronized polarity detector, 2 is vertical synchronized polarity detector, 3 is 
regulator, 33 is nonvolatile memory, 34 is DAC, 35 is read out setting circuit, 36 is transmission control circuit, 
4 is analog output circuit of CRT display monitor, 5 is deflecting coil, 6 is CRT, 7 is video amplifier, 8 is image 
position, amplitude detector, 9 is process automatic regulator, 

[0023] 

Regarding mutual relation of configuring elements and operation of the circuit in figure 1 is explained below. 

Horizontal synchronized signal that is inputted into CRT display monitor is inputted by horizontal synchronized 
polarity detector 1 and analog output circuit 4 of CRT display monitor. 

[0024] 

Horizontal synchronization polarity detector 1 determines the polarity of horizontal synchronized signal that has 
been inputted. 

The polarity determination compares high level time and low level time and as a result low level time is 
determined as synchronized signal. 

Therefore, if high level is short, it is determined as positive synchronized signal and if high level is long ,it is 
determined as negative synchronized signal. 

[0025] 

Vertical synchronized polarity detector 2 and analog output circuit 4 of CRT display monitor input vertical 
synchronized signal that is inputted into CRT display monitor, 

[0026] 

Vertical synchronization polarity detector 2 determines the polarity of vertical synchronized signal that has been 
inputted. 

Respective output of horizontal synchronization polarity detector 1 and vertical synchronization polarity detector 
2 is connected to read out setting circuit 35. 



[0027] 



Communication control circuit 36 writes 4 blocks of regulation data into nonvolatile memory 33 by 
communicating with external device (not shovm in the figure) through the communication lines, 

[0028] 

Read out setting circuit 35 selects and reads out one block of data from the 4 blocks of regulating data 
(horizontal amplitude, horizontal screen position, vertical amplitude and vertical screen position) of nonvolatile 
memory 33 firom the polarity input of the synchronized signal and sets it in DAC 34. 

[0029] 

The regulation data is converted into direct current voltage by DAC 34, is inputted into analog circuit 4, controls 
horizontal amplitude, horizontal screen position, vertical amplitude and vertical screen position and thereby 
attempts to display the screen of monitor at specified position and amplitude. 

[0030] 

Video signal is amplified with video amplifier 7 and is applied to the cathode of CRT 6. 

Analog output circuit 4 synchronizes in horizontal and vertical synchronized signal, lets the deflecting current of 
saw-tooth wave form flow to deflection coil 5 and produces a video signal on CRT screen. 

Image position, amplitude detector 8 detects position, amplitude of image that is displayed on the CRT6 
optically, and inputs into process automatic regulator 9 

Process automatic regulator 9 changes the content of regulation data of nonvolatile memory 33 through 
communication control circuit 36 so that the image will be displayed at specified position and amplitude. 

[0031] 

The regulation data that has been changed will be read out with read out setting circuit, it will be set in DAC 34 
and will control the position and amplitude of the image. 

By repeating above-mentioned regulating loop for several times, regulation can be done automatically. 
[0032] 

[Effects of the Invention] 

In present invention, 4 blocks of regulation data are stored in nonvolatile memory with the regulating process of 
factory plant, by selecting one block fi-om 4 blocks of regulation data that is registered due to the polarity of 
horizontal, vertical synchronized signal, it is possible to configure with 4 direct current voltage output circuit 
instead of 16 regulating volumes in the analog control part inside of regulator; circuit is simplified and the 
compact size of the device is possible and as mechanically movable parts such as regulator volume are rotated by 
robot there is no need of adjustments and the effect is that automatic regulator circuit of multimode type CRT 
display monitor with high reliability can be supplied, 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

Circuit diagram of automatic regulator circuit of CRT display monitor that shows first working embodiment of 
this invention 



[Figure 2] 

Circuit diagram of automatic regulator circuit of conventional CRT display monitor 
[Figure 3] 

Oblique view that shows volume mount example 
[Explanation of Symbols in Drawings] 
Horizontal synchronization polarity detector 

Robot 

Vertical synchronization polarity detector 

Regulator 

Volume 

Converter 

Nonvolatile memory 
DAC 

Read out setting circuit 
Communication control circuit 
Analog output circuit 
Deflection coil 
CRT 

Video amplifier 
Image position 

Amplitude detector 



Process automatic regulator 



Drawings 

[Figure 1] 
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[Figure 1 : Translation] 

2.Horizontal synchronized polarity detector — (left of 1) Horizontal synchronized signal 

2. Vertical synchronized polarity detector — (left of 2) Vertical synchronized signal 

3. 33-Nonvolatile memory, 34-DAC, 35-Read out setting circuit, 36-communication control circuit 

4. Analog output circuit 

T.Video amplifier- — (on the same line on the left of 7) video signal 

8. Image position amplitude detector (in the right comer of the figure) 

9. Process automatic regulator 



[Figure 3] 




[Figure 2] 
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[Figure 2: Translation] 

1 . Horizontal synchronized polarity detector 

2. Vertical synchronized polarity detector 

3. Regulator (Block one below 3 1 and 32) same configuration as in above described block. 
(Block one below 31 and 32) same as above. 

(Block one below 31 and 32) same as above. 

4. Analog output circuit. 

7. Video amplifier. 

8. Image position amplitude detector 

9. Process automatic regulator 
10. Robot 
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